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TRANSPARANTIE ZONDER GRENZEN
Het Steunpunt Architectuuropdrachten & Ontwerpwedstrijden 
van Architectuur Lokaal heeft in de loop der jaren een eigen 
systematiek opgebouwd om de transparantie van de 
architectuur markt en de professionaliteit van het opdracht -
geverschap te bevorderen. Het is welhaast vanzelfsprekend dat 
de site van het Steunpunt alle nieuwe aanbestedingen en 
prijsvragen voor architectuur in Nederland verzamelt, haar 
groeiende database ontsluit met SESAM en opdrachtgevers 
het KOMPAS light aanreikt, een reeks digitale instrumenten 
die hen ondersteunt om een goede selectieprocedure voor 
architectuur op te stellen. Maar is dat werkelijk zo van zelf-
sprekend?
In het buitenland zijn de activiteiten van het Steunpunt niet 
onopgemerkt gebleven. Begin 2012 stond een delegatie Britse 
architecten van het RIBA op de stoep om meer de weten te 
komen over de Steunpunt systematiek. Het Britse gezelschap 
was laaiend enthousiast en wilde iets vergelijkbaars voor de 
UK. De Britse architectuurmarkt is versplinterd. Nieuwe 
aanbestedingen en prijsvragen zijn lastig te vinden en onder-
scheiden zich vaak met buitensporige eisen en voorwaarden. 
Het procesverloop is nauwelijks te volgen. 
De samenkomst markeerde de start van een vruchtbare 
samenwerking. De Britse partners hebben Project COMPASS 
CIC, een bedrijf zonder winstoogmerk, opgericht om een Brits 
Steunpunt op te zetten naar het evenbeeld van ons eigen 
Steunpunt. Architectuur Lokaal en Project Compass maken zich 
sterk om de Steunpunt systematiek uit te rollen over heel 
Europa. Daartoe is TheFulcrum.eu opgezet, een Europese 
portal dat alle architectuuropdrachten in Europa op over zich te-
lijke wijze ontsluit. Zo kunnen architecten alle relevante 
opdrachten in Europa vinden en kan de zoekmodule SESAM 
gebruikte worden om nationale praktijken te ontsluiten en 
vergelijken. In eerste instantie zal TheFulcrum.eu uitsluitend 
de architectuuropdrachten in NL en de UK ontsluiten. 
Meerdere landen hebben reeds hun interesse getoond om zich 
bij dit initiatief aan te sluiten. Zo wordt bottom-up gewerkt aan 
een transparante aanbestedings- en prijsvraagcultuur in heel 
Europa.
PROJECT COMPASS CIC (UK)
Project Compass will offer new competition guidance, aiming 
to promote this route to clients, offering clear avenues to 
develop innovative project outcomes that are open to all 
professionals. Project Compass has been developed and 
funded by a dedicated group of architects over the last  
30 months, who have now formed it as a CIC (Community 
Interest Company), with the sole aim of opening, promoting 
and making access to a high quality built environment easier, 
simpler, more economical and more importantly transparent. 
Project Compass, whilst developed by architects has a wider 
aim of promoting higher standards and qualities across all 
sectors of the built environment, from Engineers to Land-
scape, Surveyors to Managers and Clients.
www.projectcompass.eu 
TRANSPARENCY WITHOUT BORDERS
Throughout the years the Steunpunt Architectuuropdrachten & 
Ontwerpwedstrijden of Architectuur Lokaal has developed its 
own system to promote the transparency of the market for 
architecture and to stimulate the professionalization of 
clientship. People take it for granted that the website of the 
Steunpunt collects all new tender procedures and design 
competitions for architecture, that it opens its growing 
database with SESAM and that it hands KOMPAS light, a series 
of digital instruments to produce a proper brief for a selection 
procedure, to clients. But can we really take this for granted?
Abroad the activities of the Steunpunt have been noticed. Early 
2012 a delegation of British architects of the RIBA visited 
Architectuur Lokaal to learn more about the Steunpunt system. 
The British company was very enthusiastic and wanted some - 
thing similar for the UK. The British market for architecture is 
fragmented. New contract notices are very hard to find and 
distinguish themselves with outrageous requirements and 
conditions. Procedures are hard to follow.
The meeting marked the start of a fruitful collaboration. British 
partners established the non-profit company Project 
COMPASS CIC to set up a British helpdesk in the image of our 
own Steunpunt. Architectuur Lokaal and Project Compass 
pursue the rollout of the Steunpunt system across Europe.  
The Fulcrum.eu, a European portal that unlocks all 
architectural contracts in Europe in a transparent way, 
supports this aim. Now architects can find all relevant 
commissions in Europe. SESAM can be used to prise open 
national practices and make transnational comparisons. 
Initially, The Fulcrum will only unlock contract notices in the 
Netherlands and the UK. Several countries have already 
expressed their interest to join this initiative. Thus we work 
bottom-up to achieve a transparent public procurement and 
design competition culture throughout Europe
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THE VISION 
- flood defence 
- public infrastructure
RESILIENCE / OPTIMISM / GROWTH
MULTIFACETED / SUSTAINABLE
ENHANCEMENT / REGIONAL
HOLISTIC / PARTNERING
Portsmouth working with Government and the private sector 
has the opportunity to develop at a regional level 
flood defence infrastructure capable of developing resilience 
that delivers comprehensive future benefits
fig.  2 Portsmouth + Southsea aerial view from the south
PORTSMOUTH is a unique Island City
and, like Venice, the powerhouse of a former empire
WHAT MIGHT 
DESIGN RESPONSES TO CLIMATE CHANGE 
IN PORTSMOUTH BE LIKE?
COVERING 
LAND AND WATER STRATEGIES for:
   sustainability
coastal resilience
   a low carbon economy
new settlements
     civic refuge & development
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Foreword:  South Hampshire and the Solent Region 0
Fig.  1
The Solent region described by the South Downs National Park 
to the North, with Southampton Sound, Portsmouth Harbour, 
Langstone and Emsworth Channels and the Isle of Wight to the 
south 
Fig. 2 
Transportation along the arterial corridor of the M24, A27 is 
constrained. Portsmouth is an island with restricted land-side 
connection. 
Development opportunities are currently 
constrained by the South Downs National Park 
to the north and water to the south.  
There is an acute shortage of space to meet 
housing demand.  Population increases are 
pressuring agricultural land, amenity space, 
natural resources and ecologies along with 
fresh and ground water supplies.
The coast provides many significant 
and and important ecological habitats.
Economic benefit is derived from water 
related related leisure, recreation, commerce, 
amenity and industry.  The Solent is a centre 
for water sports, with many marinas and leisure 
craft throughout the region. 
The coast provides opportunities to develop  
renewable energy capacity through wind, 
and tidal power. 
Pressure on public infrastructure is mounting 
with frequent congestion along the major 
A27/M27 arterials. 
There is a high degree of car dependency 
across the region with detrimental impacts on 
CO2 emissions. 
Portsmouth’s topography has constrained 
its, economic expansion, connectivity and 
relationships relative to its growing hinterland. 
Employment in the Portsmouth naval dockyard 
has been in decline for many years.  The city 
has become becoming increasingly reliant 
on service economies.  For many the city is 
not perceived as being a desirable location 
in which to live. The city lacks a strong clear 
vision that might be necessary to reverse such 
decline and to make the most of its enormous 
physical and architectural assets. A suitable 
vision might enable Portsmouth to emerge as 
the pre-eminent city of the south coast.  
Sustainable public transport infrastructure in 
Portsmouth has lacked investment. Although 
fflat, bike and pedestrian movement is loww 
and car dominated city planning remains 
unconstrained.
The form and fabric of Portsmouth is 
distinguished by many edge conditions, 
whether these maybe the coastline, dockyard 
walls, fortifications such as the Hilsea Lines or 
the routeways like the M275, M27 and A3 and 
railways which define, shape and divide the 
island.
national park
sea
coastal urbanisation
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37 %
Of Portsmouth’s 
land is in a flood 
zone area
25,700
Homes in 
Portsmouth are in a 
flood zone
98cm
Potential sea rise 
by 2100
Threat to major 
infrastructure
In Portsmouth the max natural height above sea level = approx 6m
high potential of flood risk
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fig. 8. South Hampshire: ESCP 162km coastal management zone
ESCP (The East Solent Coastal Partnership) 
is a partnership of south Hampshire local 
authorities that has been formed as a regional 
response to potential coastal inundation arising 
from climate change. 
ESCP are a consortium of 
•    Fareham, 
•    Gosport and
•    Havant borough councils and;
•    City of Portsmouth.  
Within the remit of their area, ESCP have begun 
the process of develop their regional analysis, 
surveying and coastal strategy propositioning 
for addressing climate change induced rises in 
sea level. In a number of locations works have 
now commenced.  
the context of the regional response
ESCP cover a coastline of 162km (fig 8) that is 
currently managed and maintained by: 
•    The Environment Agency.
•    English Heritage
•    Fareham Council
•    Gosport Council
•    Hampshire County council highways
•    Havant Borough Council
•    Hampshire County Council
•    Highways Agency
•    MOD
•    Portsmouth City Council
•    Southern Water and
•    Private land owners.
To date the ESCP strategy is largely defensive 
and focused on providing defence along the 
extensive existing coastline.
The East Solent Coastal Partnership (ESCP)
Portsmouth
Langstone
harbour
Chichester
harbour
Havant
Portsmouth
harbour
Gosport
Fareham
Hayling
island
Emsworth
Portchester
River
Hamble
fig. 9. West Sussex: Chichester harbour 29.5km coastline of 
West Wittering to Bognor 36km coastline
Because Chichester and Pagham harbours lie in 
West Sussex these areas, having an additional 
coastline of approx. 65.5km, are outside the remit 
of ESCP (fig 9).  
This is despite the apparent contiguity of the body 
of water, the topography, geology and ecology. 
Equally the ESCP administrative coastal water 
management authority does not extend to include 
Southampton water to the west.
Administrative segregation unduly constrains 
strategic potential and the opportunities which 
might otherwise arise for effective and efficient 
responses. 
West Sussex
the context of the regional response
Selsey
Chichester
harbour
Chichester
Bognor
Regis
West
Wittering
Emsworth
Thorney
island
Pagham
characteristically the UK has different authorities responsible for 
the coastline surrounding continuous bodies of water 
In the Solent there is a split between Hampshire and West Su sex 
despite both regions having similar issues
Together the region illustrated has a total coastline of approx. 228km
It is split into the areas show
162km in the west around Portsmouth 66km to the east around Chichester harbour
flood planning
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fig.13. Portsmouth, Langstone & Chichester 
harbours aerial view from the west with extent of 
coastline shown RED
The rise in sea level due to climate change 
is anticipated to inundate human habitation, 
coastal land and the mud flats in and around all 
the Solent, and its harbours, and necessitate, on 
current scopings, sea defences along 227km of 
coastline (fig. 13).  
More of the mud flats will likely be directly 
inundated because both the lower level 
and higher level intertidal zones will suffer 
destruction if the position at which to hold back 
the sea is taken by building dykes along the 
existing coastline.  Such an extent of dykes will 
also damage amenity recreational and leisure 
value 
a strategic regional proposal
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the regional context 
fig.  11  The south coast from Lymington to Brighton  
The Solent region is described by the South 
Downs National Park to the north, with 
Southampton Water, the Solent, Portsmouth, 
Langstone and Chichester harbours, the 
Emsworth Channels and the Isle of Wight 
to the south. The South Downs National 
Park, Chichester harbour and Isle of Wight 
are designated areas of outstanding natural 
beauty (AONB).
Urbanisation is constrained between the 
downs and the sea. following the congested 
arterial transportation corridor of the M24, A27 
(fig.* ) 
The extensively incised coastline gives the 
area a unique quality and character.  Because 
of isostatic rebound over recent geological 
time the land has been sinking and continues 
to do so, resulting in the sea flooding in to form 
the Solent and Southampton water seen today. 
At 11m depth off Bouldnor on the Isle of Wight 
divers have found remains of a C 6000 BC 
wooden building. In the Norman period much 
of the land on the South of Hayling island was 
lost to the sea
Portsea, Hayling and Thorney are three of 
the most significant islands.  The Gosport 
peninsular and Selsey Bill were also once 
islands. 
Southampton
Portsmouth
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Isle of Wight
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Lymington
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KEY
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fig. 12  Primary line of proposed defence (dotted red)  
Rather than defending the line of the existing 
coast line of Portsea Island, Portsmouth and 
Langstone harbour, as in the ESCP scoping, t s 
proposition significantly reduces the overall line 
of coastal defence. 
A primary line of flood defence is established 
along the East Solent coast returning around 
Portsmouth harbour.  
The sea defences are extended to Selsey and 
returned north east towards Bognor.(fig 5 
dotted red = Line of coastal defence)
a strategic regional proposal
This proposition significantly reduces the 
overall line of coastal defence, by approx. 
75km, to that which in future is more 
sustainably manageable. 
Furthermore it provides better opportunity for: 
•   Ecological conservation 
•   Sustainable transportation connectivity
•   Urban expansion.
•   Tidal energy generation.
In parts the line of coastal defence might be 
constructed to form sustainable new public 
transportation connections to links through to 
Chichester and Brighton. (pedestrian, cycle, and 
tramways) 
(ref Portsmouth - The Island City papers. 
Transportation strategy by W. Menteth,) 
Brighton
Southampton
Portsmouth
Brighton
Isle of Wight
Selsey
Lymington
Chichester
harbour
South Downs 
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Langstone
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Bognor Regis
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National parkland 
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KEY
proposal for a new primary line of defence (red dotted line)
flood planning
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fig.14. Portsmouth, Langstone & Chichester 
harbours abstract of aerial view from the west. 
showing proposed location of barriers
If valves, in the form of intelligent sea defence 
barriers, (total estimated length 2.6km long) 
are constructed across the harbour mouths 
alternatively, these could be constructed to 
protect against increases in sea level due to 
climate change; and the apex of higher spring 
and surge tides (fig 14). 
It is anticipated this would reduce the line 
of coastal defence by approximately 75km 
(1/3rd). This represents an efficiency that also 
contributes more effectively to ensuring the 
ecology and conservation of the harbour mud 
flats. Such barriers could also be designed to 
ensure the free passage of recreational leisure 
craft and other vessels, and obviate the need to 
restrict access to the waterfront.
This proposal calls therefore for a solution 
which can remove the topping tidal surge during 
spring high tides on high wave energy fronts 
at the mouths of Chichester and Langstone 
harbours, and low wave energy frontages 
elsewhere. 
The viability of this proposed infrastructure 
solution maybe better understood by evaluating 
the examples which follow. built elsewhere. 
Although generally of a larger scale and in more 
complex environments, these illustrate how 
careful consideration to briefing an engineering 
solution can deliver robust, innovative and 
appropriate responses with solutions capable of 
addressing specific contextual needs. 
a strategic regional proposal
Proposed barriers:
estimated length + indicative types 
For type reference - e.g. (A) ref. fig. 30
KEY
1.  Chichester harbour -Flap gates
      Clear opening of harbour mouth circa 1,420m
2.  Langstone harbour - Sluices + flap gate (A & G). 
      Clear opening of harbour mouth circa 275m
3.  Tipner Lake - Sluice + double barge gates (A + H)
      Clear opening of harbour mouth 105m
4.  Wicor Lake - Sluices + double barge gates (A + H)
      Clear opening of harbour mouth 460m
5.  Forton Lake - double barge gates (H)
      Clear opening of harbour mouth 165m
6.  Haslar Lake - double barge gates (H)
      Clear opening of harbour mouth 175m
1
2
3
4
5 6
Portsmouth
Chichester
harbour
Langstone
harbour
Gosport
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the next generation of engineering challenges will be to provide high frequency, fast response and robust 
long life sea valves to provide an appropriately resilient response to advancing climate change 
proposed coastal flood barriers
© Walter Menteth architects
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close during both storm surges and extreme tides3,4. Finally the size of the movable section has to be 
large enough to distinguish it from a closure dam (e.g. Brouwersdam, Netherlands) or a guard lock 
(e.g. Keersluis Keizersveer, Netherlands). Therefore, for this study only barriers with a total length 
spanning over 25 meters have been selected.  For locks a span of 24 meters is seen as the maximum 
economical span for mitre gates (Glerum et al., 2000). As generally structures with mitre gates are not 
considered to be storm surge barriers this is a legitimate criterion.  
Definitions of length and width 
A storm surge barrier consists of three types of sections: a gated section, a dam section similar to a 
closure dam and in some cases a lock. The gated section consists of the hydraulic gates and the 
structures required to operate these gates.  
The main dimensions used in this study are defined here. The length of the barrier is the distance 
along the axis of the barrier reaching from bank to bank. The length of the opening is the same as the 
span of the gates. The total of all the spans of a barrier is called the cumulative span of the gates or the 
total span. In this study the width of the lock is the same as the span of its gates. Although the length of 
the lock is not investigated in this study, it is mentioned that it is perpendicular to the axis of the 
barrier. All these dimensions are presented in a schematic top view of an imaginary storm surge barrier 
with dam sections, a lock and two hydraulic gates in figure 1.   
Width lock
Length barrier
Span gate or 
length opening
Length 
lock
ba
Dam 
section Gated section Lock
Dam 
section
a + b = cumulative 
span of gates
 
Figure 1: Basic top view of a storm surge barrier 
Categorization of hydraulic gate types 
The hydraulic gate types are categorized by their degree of freedom, both direction of motion or 
rotation. At the studied storm surge barriers the following gate types are found; 
 
Pictogram (Dijk et al., 2010) Description 
Front view 
Vertical lift gates are lifted vertically from the sill to open. Lifting can 
be done using a tower with overhead cables, sheaves and bull 
wheels to support the gate during its operation [0]. 
                                                          
 
3 http://de.wikipedia.org/wiki/Ostesperrwerk, assessed at 18/08/2014 
4 http://www.nlwkn.niedersachsen.de/hochwasser_kuestenschutz/landeseigene_anlagen/sperrwerke, 
assessed at 18/08/2014   
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Cross-section 
Vertical rising gates lie beneath the sill in open position. The gates 
are lifted vertically to close the barrier. Both in open and in closed 
position the gate lies under water (for a large part). To allow 
maintenance it is possible to lift the gate above water. 
Cross-section 
The segment gate rotates around a horizontal axis, which passes 
through the bearing center (Erbisti, 2004). In closed position the 
segment gate rests on the sill and in open position it is lifted. Other 
names for this gate type are radial or tainter gates.  
Cross-section 
Similar to a segment gate the rotary segment gate has a horizontal 
axis. It lies in a recess in the concrete sill in the bed of the river. The 
rotary segment gate contrasts the normal segment gate as it is 
possible to sail over the gate in this position. Operation of the gate is 
achieved by the rotation through approximately 900 thus raising the 
gate to the 'defense' position. A further 900 of rotation of the gate 
positions it ready for inspection or maintenance (Tappin, 1984) 
Top view 
A sector gate consists of a double gate, each gate being a quarter 
circle transferring forces through a steel frame to the sides (Kerssens 
et al., 1989); It operates by rotating around two vertical axes. A 
floating sector is similar to a normal sector gate, but in floating 
position the gates can turn around spherical hinges on the 
riverbanks while during operation the doors will rest on a specially 
prepared foundation structure on the river bed; in non-operational 
condition the doors are stored in special docks constructed in the 
river banks (Kerssens et al. 1989). 
Cross-section 
An inflatable gate is basically a sealed tube made of a flexible 
material, such as synthetic fiber, rubber, or laminated plastic. It is 
anchored to the sill and walls by means of anchor bolts and an 
airtight and watertight clamping system. The gate is inflated with air, 
water, or a combination of the two (Sehgal, 1996). 
Cross-section 
Flap gates consist of a straight or curved retaining surface, pivoted 
on a fixed axis at the sill (Erbisti, 2004). At Venice the gates are 
operated by filling or emptying them with air.  
Top view 
A barge gate is a caisson stored on one side of a waterway, pivoting 
around a vertical axis to close. A barge gate may be buoyant or 
equipped with gated openings to reduce hinge and operating forces 
(van Ledden et al., 2012). A barge gate can also be called a swing 
gate.
Top view 
Rolling gates are closure panels stored adjacent to the waterway. 
They are rolled into position in anticipation of a flood event. Storm 
surge barrier designs with rolling gates {Maeslant-alternative 
(Rijkswaterstaat) plan for barrier at Hamburg (Sass, 1986)} are 
equipped with gated openings in the gate itself to limit the load 
during the closure. 
Existing structures and structures under construction 
For this study 14 existing storm surge barriers and one under construction are investigated, they 
are listed in chronological order below:  
 
  Hollandsche IJssel (Krimpen aan de IJssel, The Netherlands, 1958) 
  New Bedford (New Bedford, Massachusetts, USA, 1966) 
  Stamford (Stamford, Connecticut, USA, 1969) 
  Eider (Tönning, Germany, 1973) 
  Hull (Hull, United Kingdom, 1980) 
 Thames (London, United Kingdom, 1982) 
 Eastern Scheldt (Neeltje Jans, The Netherlands , 1986) 
A. Vertical lift gates are lifted vertically from the sill to open. Lifting can be done 
using a tower with overhead cables, sheaves and bull wheels to support the gate 
during its operation (O).
B. Vertical rising gates lie beneath the sill in open position. The gates are lifted 
vertically to close the barrier. Both in open and in closed position the gate lies 
under water (for a large part). To allow maintenance it is possible to lift the gate 
above water.
C. The segment gate rotates around a horizontal axis, which passes through the 
bearing center (Erbisti, 2004). In closed position the segment gate rests on the sill 
and in open position it is lifted. Other names for this gate type are radial or tainter 
gates.
D. Similar to a segment gate the rotary segment gate has a horizontal axis. It lies 
in a recess in the concrete sill in the bed of the river. The rotary segment gate 
contrasts the normal segment gate as it is possible to sail over the gate in this 
position. Operation of the gate is achieved by the rotation through approximately 
900 thus raising the gate to the ‘defense’ position. A further 900 of rotation of the 
gate po itions it ready for inspectio  or maintenance (Tappin, 1984)
E. A sector gate consists of a double gate, each gat  being a quarter circle trans-
ferring forces through a steel frame to the sides (Kerssens et al., 1989); It oper-
ates by rotating around two vertical axes. A floating sector is similar to a normal 
sector gate, but in floating position the gates can turn around spherical hinges  on 
the riverbanks while during operation the doors will rest on a specially prepared 
foundation structure on the river bed; in non-operational condition the doors are 
st red in sp cial docks constructed in the river ba ks (K rssens et al. 1989).
F. An inflatable gate is basically a sealed tube made of a flexible material, such as 
synthetic fiber, rubber, or laminated plastic. It is anchored to the sill and walls by 
means of anchor bolts and an airtight and watertight clamping system. The gate 
is inflated with air, water , or a combin tion of the two (Sehgal, 1996).
G. Flap gates consist of a straight or curv d retaining surface, pivoted on a fixed 
axis at the sill (Erbisti, 2004). At Venice the gates are operated by filling or empty-
ing them with air.
H. A barge gate is  caisson stored on on  side of a terway , pivoting around a 
vertical axis to close. A barge gate may be buoyant or equipped with gated open-
ings to reduce hinge and operating forces (van Ledden et al., 2012). A barge gate 
can also be called a swing gate.
I. Rolling gates are closure panels stored adjacent to the waterway. They are rolled 
into position in anticipation of a flood event. Storm surge barrier designs with 
rolling gates {Maeslant-alternative (Rijkswaterstaat) plan for barrier at Hamburg 
(Sass, 1986)} are equipped with gated openings in the gate itself to limit the load  
duri  t  l sure.
      Pictogram   Description
   (Dijk et al., 2010)  
fig. 30 Types of storm Surge Barrier
ref. Storm surge barrier: overview and design considerations. Leslie F. Mooyaart, 
Sebastiaan N. Jonkman,  Peter A.L. de Vries , A. van der Toorn , M.van Ledden in 
Coastal engineering 2014
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close during both storm surges and extreme tides3,4. Finally the size of the movable section has to be 
large enough to distinguish it from a closure dam (e.g. Brouwersdam, Netherlands) or a guard lock 
(e.g. Keersluis Keizersveer, Netherlands). Therefore, for this study only barriers with a total length 
spanning over 25 meters have been selected.  For locks a span of 24 meters is seen as the maximum 
economical span for mitre gates (Glerum et al., 2000). As generally structures with mitre gates are not 
considered to be storm surge barriers this is a legitimate criterion.  
Definitions of length and width 
A storm surge barrier consists of three types of sections: a gated section, a dam section similar to a 
closure dam and in some cases a lock. The gated section consists of the hydraulic gates and the 
structures required to operate these gates.  
The main dimensions used in this study are defined here. The length of the barrier is the distance 
along the axis of the barrier reaching from bank to bank. The length of the opening is the same as the 
span of the gates. The total of all the spans of a barrier is called the cumulative span of the gates or the 
total span. In this study the width of the lock is the same as the span of its gates. Although the length of 
the lock is not investigated in this study, it is mentioned that it is perpendicular to the axis of the 
barrier. All these dimensions are presented in a schematic top view of an imaginary storm surge barrier 
with dam sections, a lock and two hydraulic gates in figure 1.   
Width lock
Length barrier
Span gate or 
length opening
Length 
lock
ba
Dam 
section Gated section Lock
Dam 
section
a + b = cumulative 
span of gates
 
Figure 1: Basic top view of a storm surge barrier 
Categorization of hydraulic gate types 
The hydraulic gate types are categorized by their degree of freedom, both direction of motion or 
rotation. At the studied storm surge barriers the following gate types are found; 
 
Pictogram (Dijk et al., 2010) Description 
Front view 
Vertical lift gates are lifted vertically from the sill to open. Lifting can 
be done using a tower with overhead cables, sheaves and bull 
wheels to support the gate during its operation [0]. 
                                                          
 
3 http://de.wikipedia.org/wiki/Ostesperrwerk, assessed at 18/08/2014 
4 http://www.nlwkn.niedersachsen.de/hochwasser_kuestenschutz/landeseigene_anlagen/sperrwerke, 
assessed at 18/08/2014   
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Cross-section 
Vertical rising gates lie beneath the sill in open position. The gates 
are lifted vertically to close the barrier. Both in open and in closed 
position the gate lies under water (for a large part). To allow 
maintenance it is possible to lift the gate above water. 
Cross-section 
The segment gate rotates around a horizontal axis, which passes 
through the bearing center (Erbisti, 2004). In closed position the 
segment gate rests on the sill and in open position it is lifted. Other 
names for this gate type are radial or tainter gates.  
Cross-section 
Similar to a segment gate the rotary segment gate has a horizontal 
axis. It lies in a recess in the concrete sill in the bed of the river. The 
rotary segment gate contrasts the normal segment gate as it is 
possible to sail over the gate in this position. Operation of the gate is 
achieved by the rotation through approximately 900 thus raising the 
gate to the 'defense' position. A further 900 of rotation of the gate 
positions it ready for inspection or maintenance (Tappin, 1984) 
Top view 
A sector gate consists of a double gate, each gate being a quarter 
circle transferring forces through a steel frame to the sides (Kerssens 
et al., 1989); It operates by rotating around two vertical axes. A 
floating sector is similar to a normal sector gate, but in floating 
position the gates can turn around spherical hinges on the 
riverbanks while during operation the doors will rest on a specially 
prepared foundation structure on the river bed; in non-operational 
condition the doors are stored in special docks constructed in the 
river banks (Kerssens et al. 1989). 
Cross-section 
An inflatable gate is basically a sealed tube made of a flexible 
material, such as synthetic fiber, rubber, or laminated plastic. It is 
anchored to the sill and walls by means of anchor bolts and an 
airtight and watertight clamping system. The gate is inflated with air, 
water, or a combination of the two (Sehgal, 1996). 
Cross-section 
Flap gates consist of a straight or curved retaining surface, pivoted 
on a fixed axis at the sill (Erbisti, 2004). At Venice the gates are 
operated by filling or emptying them with air.  
Top view 
A barge gate is a caisson stored on one side of a waterway, pivoting 
around a vertical axis to close. A barge gate may be buoyant or 
equipped with gated openings to reduce hinge and operating forces 
(van Ledden et al., 2012). A barge gate can also be called a swing 
gate.
Top view 
Rolling gates are closure panels stored adjacent to the waterway. 
They are rolled into position in anticipation of a flood event. Storm 
surge barrier designs with rolling gates {Maeslant-alternative 
(Rijkswaterstaat) plan for barrier at Hamburg (Sass, 1986)} are 
equipped with gated openings in the gate itself to limit the load 
during the closure. 
Existing structures a d structures under construction 
For this study 14 existing storm surge barriers and one under construction are investigated, they 
are listed in chronol gical order below: 
 
  Hollandsche IJssel (Krimp n aan de IJssel, The Netherlands, 1958) 
  New Bedford (New Bedford, Massachusetts, USA, 1966) 
  Stamford (Stamford, Connecticut, USA, 1969) 
  Eider (Tönni , Germany, 1973) 
  Hull (Hull, United Ki gd m, 1980) 
 Thames (London, United Kingdom, 1982) 
 Eastern Scheldt (Neeltje Ja , The N th rlands , 1986) 
A. Vertical lift gates are lifted vertically from the sill to open. Lifting can be done 
using a tower with overhead cables, sheaves and bull wheels to support the gate 
during its operation (O).
B. Vertical rising gates lie beneath the sill in open position. The gates are lifted 
vertically to close the barrier. Both in open and in closed position the gate lies 
under water (for a large part). To allow maintenance it is possible to lift the gate 
above water.
C. The segment gate rotates around a horizontal axis, which passes through the 
bearing center (Erbisti, 2004). In closed position the segment gate rests on the sill 
and in open position it is lifted. Other names for this gate type are radial or tainter 
gates.
D. Similar to a segment gate the rotary segment gate has a horizontal axis. It lies 
in a recess in the concrete sill in the bed of the river. The rotary segment gate 
contrasts the normal segment gate as it is possible to sail over the gate in this 
position. Operation of the gate is achieved by the rotation through approximately 
900 thus raising the gate to the ‘defense’ position. A further 900 of rotation of the 
gate po itions it ready for inspectio  or maintenance (Tappin, 1984)
E. A sector gate consists of a double gate, each gat  being a quarter circle trans-
ferring forces through a steel frame to the sides (Kerssens et al., 1989); It oper-
ates by rotating around two vertical axes. A floating sector is similar to a normal 
sector gate, but in floating position the gates can turn around spherical hinges  on 
the riverbanks while during operation the doors will rest on a specially prepared 
foundation structure on the river bed; in non-operational condition the doors are 
st red in sp cial docks constructed in the river ba ks (K rssens et al. 1989).
F. An inflatable gate is basically a sealed tube made of a flexible material, such as 
synthetic fiber, rubber, or laminated plastic. It is anchored to the sill and walls by 
means of anchor bolts and an airtight and watertight clamping system. The gate 
is inflated with air, water , or a combin tion of the two (Sehgal, 1996).
G. Flap gates consist of a straight or curv d retaining surface, pivoted on a fixed 
axis at the sill (Erbisti, 2004). At Venice the gates are operated by filling or empty-
ing them with i .
H. A barge gate is  caisson stored on on  side of a terway , pivoting around a 
verti al axi  to close. A barge gate may be buoyant or equipped with gated open-
ings to reduce hinge and operating forces (van Ledden et al., 2012). A barge gate 
can also be called a swing gate.
I. Rolling gates are closure panels stored adjacent to the waterway. They are rolled 
into position in anticipation of a flood event. Storm surge barrier designs with 
rolling gates {Maeslant-alternative (Rijkswaterstaat) plan for barrier at Hamburg 
(Sass, 1986)} are equipped with gated openings in the gate itself to limit the load  
duri  t  l sure.
      Pictogram   Description
   (Dijk et al., 2010)  
fig. 30 Types of storm Surge Barrier
ref. Storm surge barrier: overview and design considerations. Leslie F. Mooyaart, 
Sebastiaan N. Jonkman,  Peter A.L. de Vries , A. van der Toorn , M.van Ledden in 
Coastal engineering 2014
protection - current barrier types
examples of storm surge barriers
previously engineered to provide
an appropriate 
resilient response  
existing coastal flood barriers
fig. 15 Pound docks 
are one of the oldest forms of water control still in use.
fig. 16 Crinan tidal lock 
with the canal joining the sea
fig. 17  A tidal lock on the Marne Rhine canal 
joining a river which is normally below it, but which can at very high tides, rise above it. 
Double gates are shown - resisting water pressure from both directions
fig. 18  The Thames barrier completed in 1984.
protects London and provides shipping access. It is the largest UK storm surge barrier. The 
concept of the rotating gates was devised by (Reginald) Charles Draper
protecting against the sea 
fig. 19 & 20  The Eider storm surge barrage completed 1973, 
with radial gates, provides a bypass dock. It is Germany’s largest coastal protection structure, The 
line of dykes in the Eider region was shortened from 60 km to 4.8 km as a result.
protecting against the sea 
Pound docks are a traditional and early form of 
valve designed to manage water, constructed 
using gates. This allows the passage of boats, 
that have travelled along inland waterways, 
access between these waters and the sea.
Gates close in a chevron angle to resist 
upstream water pressure. Tidal locks 
are similar but can have double gates to 
resist water pressure from both sides 
depending on the relative water levels. 
In the C20th more advanced mobile valves 
providing barriers between larger bodies 
of inland or upstream waters and the sea 
were develop d and constructed.  The 
frequency of there operation varies. 
These were largely engineered to provide 
more effective and efficient methods of 
protecting communities, land and economic 
activity, from flooding during storm surges.
The Thames barrier in London is a rotating gate 
barrier which was developed for this specific 
purpose.  When the gates are open shipping 
access Is provided through the sluices. The 
Eider barrier on the other hand provides 
locks that bypass the radial gate barrier.
Coastal infrastructure has continued to 
evolve and develop.  This provides new ways 
to consider how future resilience might 
best be achieved in the Solent context.
fig. 29 MOSE, Lido inlet
Named after Moses, the MOSE (Modulo 
Sperimentale Eletro eccanico, - meaning 
Experimental Electromechanical 
Module) will protect the Venetian lagoon. 
The project is in its final stages and 
nearing completion. The initiative was 
precipitated by the great flood of 1966.  
Amongst its stri g n  requi ements the 
protection of Venice from ever more 
frequent and intense flooding, and 
maintenance of the Lagoons sensitive 
ecology, were particular priorities. 
There are 78 hinged flap gates extending 
1.6km at 3 lagoon inlets which can 
withstand up to 3m surges above the 
internal lagoon level. The barrier can be 
closed in 15mins and lowered in 30mins.  
One integrated shipping lock is provided.
protection - the MOSE project example
Improvements to the lagoons water quality, eco 
systems and 63km of new beaches have been 
implemented with the project.  The MOSE will 
protect the Venetian lagoon against a projected 
climate induced sea level rise of at least 60cm
The tide in the lagoon basin is lower 
than in other areas of the world but the 
surge phenomenon becomes significant 
when associated with atmospheric and 
meteorological factors such as low 
pressure and the bora or the Sirocco, a 
hot south-easterly wind. Those conditions 
push waves into the gulf of Venice.
This protection strategy has been developed 
as a solution to a briefing for a specificaly 
identified contextual problem. When not in 
deployment it provides for the free passage 
of most small craft is relatively unobtrusive 
and has a fast deployment time.
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committee known as the Comitatone, which 
enabled the Ministry of Public Works to grant a 
single concession for the companies agreed 
upon by private negotiation. 
In 1982 Consorzio Venezia Nuova was 
entrusted by the Water Authority to design and 
implement the measures to safeguard the city, 
which was presented in 1989 under a project 
named Riequilibrio E Ambiente (REA), which 
translates as Rebalancing and the Environment.  
The total investment for constructing the 
MOSE Project is estimated at €7bn ($8.8bn). 
CIPE (Interministerial Committee for Economic 
Programming) financed the project in three 
instalments, of €450m ($568m), €709m 
($896m) and €380m ($480m) respectively, in 
November 2002, September 2004 and March 
2006. 
In addition, CIPE financed €243m ($307m) 
in August 2007, €400m ($505m) in January 
2008, €800m ($1bn) in December 2008, €230m 
($290m) in November 2010 and €600m 
($758m) in December 2011. The remaining 
funds required for the project will be looked 
after by the Committee for Policy, Coordination 
and Control (Comitatone). 
 
2 THE MOSE PROJECT 
The Consorzio Venezia Nuova  come up with 
an abstract design of the mobile barriers at the 
lagoon inlets. This design was finally approved 
in 1994 by the Higher Council of Public Works. 
The project will prevent flooding through the 
installation of 78 mobile gates at three inlets, 
namely Lido, Malamocco and Chioggia, which 
will separate the Venetian Lagoon from the 
Adriatic Sea. 
The first environmental impact study was 
accepted in 1998 and was improved in 2002. 
Construction work of MOSE finally started in 
2003. 
 
 
 
 
For the three nlets a t tal of 78 mobile gates are 
being laid at the bottom of the seabed as part of 
the MOSE project. They are 28m long, 20m 
wide and will weigh 300t.(fig.1) The mobile 
gates being laid at the bottom of the inlet chan-
nel are supported by 38m long steel and con-
crete piles, measuring 500mm in diameter and 
20m in length, driven into the lagoon bed. The 
gates are installed on caissons 



Fig.1 cross section gate caisson 
fig 28. The location of the MOSE Gates 
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Working of the barrier  
The floodgates consist of a metal box 
structure. Compressed air is pumped into the 
structure when a tide of more than 110cm above 
mean sea level is expected. The air will raise up 
the barriers to the surface of the water to block 
the flow of the tide and prevent water from 
flowing into the lagoon. (fig. 2) 
 
 
They will be filled with water and lowered 
into the seabed again wh n the risk of flooding 
is gone. The floodgates at each inlet will 
function independently depending on the force 
of the tide expected.  
 
 
"When complet , t will safeguard Venice 
and the villages located within the Venetian 
Lagoon from flooding, and prevent the further 
rise of the sea level."  
 
 
 
3 CHIOGGIA INLET 
 
The Chioggia inlet consists of eight caissons, 
among which two shoulder caissons an six gate 
caissons. The caissons are built by the main 
contractor Clodia (Condotte d’Aqua) in a dry 
dock at approximately 500m fro  the trench. 
When the fabrication of the caissons s 
completed, the dry dock is flooded and the 

  . One by one, the caissons  are 
floated and warped to the mooring location. 
After being prepared for immersion they will be 
Fig. 2 
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Working of the barrier  
The floodgates consist of a metal box 
structure. Compressed air is pumped into the 
structure when a tide of more than 110cm above 
mean sea level is expected. The air will raise up 
the barriers to the surface of the water to block 
the flow of the tide and prevent water from 
flowing into the lagoon. (fig. 2) 
 
 
They will be filled with water and lowered 
into the seabed again when the risk of flooding 
is gone. The floodgates at each inlet will 
function independently depending on the force 
of the tide expected.  
 
 
"When completed, it will safeguard Venice 
and the villages located within the Venetian 
Lagoon from flooding, and prevent the further 
rise of the sea level."  
 
 
 
3 CHIOGGIA INLET 
 
The Chioggia inlet consists of eight caissons, 
among which two shoulder caissons an six gate 
caissons. The caissons are built by the main 
contractor Clodia (Condotte d’Aqua) in a dry 
dock at approximately 500m from the trench. 
When the fabrication of the caissons is 
completed, the dry dock is flooded and the 

  . One by one, the caissons  are 
floated and warped to the mooring location. 
After being prepared for immersion they will be 
Fig. 2 
fig 27. MOSE Gates. 
Under normal tidal conditions, the gates are completely invisible, full of 
water, rest on the seabed and provide no impediment to the majority 
of craft passing over. When a high tide is forecast, they are emptied 
of water by introducing compressed air and rise up until they emerge, 
creating a barrier which temporarily isolates the sea from the lagoon. 
protection - the MOSE project example
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committee known as the Comitatone, which 
enabled the Ministry o  Public Works to grant a 
single concession for the companies agreed 
upon by private negotiation. 
In 1982 Consorzio Venezia Nuova was 
entrusted by the Water Authority to design and 
implement the measures to afeguard the city, 
which was p esented in 1989 un er a project 
named Riequilibrio E Ambiente (REA), which 
translates as Rebalancing and the Environment.  
Th  tot l investment for con tructin  the 
MOSE Project is estimated at €7bn ($8.8bn). 
CIPE (Interministerial Committee for Economic 
Programming) financed the project in three 
instalments, of €450m ($568m), €709m 
($896m) and €380m ($480m) r sp ctively, in 
November 2002, S ptember 2004 and March 
2006. 
In addition, CIPE financed €243m ($307m) 
in August 2007, €400m ($505m) in Janu ry 
2008, €800m ($1bn) in Dec mber 2008, €230m 
($290m) in November 2010 and €600m 
($758m) in D cemb r 2011. T  remaining 
funds required for the project will be looked 
after by the Committee for Policy, Coordination 
and C ntrol (Comitato e). 
 
2 THE MOSE PROJECT 
The Consorzio Venezia Nuova  come up with 
an abstract design of the mobile barriers at the 
lagoon inl ts. This desig was finally appr ved 
in 1994 by th  Higher Council of Public Works. 
The project will prevent flooding through the 
installation of 78 mobile gates at three inlets, 
namely Lido, Malamocc  and Chioggia, which 
will sepa a e the V netian Lagoon fro  the 
Adriatic Sea. 
The first environmental impact study was 
accepted in 1998 and was improved in 2002. 
Construction work f MOSE fi ally started in 
2003. 
 
 
 
 
For the thr e inl ts a total of 78 mobile gates are 
being laid at the bottom of the seabed as part of 
the MOSE project. They are 28m long, 20m 
de and will wei h 300t.(fig.1) The mobile 
gates being laid at the bottom of the inlet chan-
nel are supported by 38m long steel and con-
crete piles, measuring 500mm in diameter and 
20m in length, driven into the lagoon bed. The 
gates are installed on caissons 



Fig.1 cross section gate caisson 
fig 28. The location of the MOSE Gates 
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Working of the barrier  
The floodgates consist of a metal box 
structure. Compressed air is pumped into the 
structure when a tide of more than 110cm above 
mean sea l vel is expected. The air will raise up 
the barriers to the surface of the water to block 
the flow of the tide and prevent water from 
flowing into the lagoon. (fig. 2) 
 
 
They will be filled with water and lowered 
into the seabed again when the risk of flooding 
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dock at approximately 500m fr  the trench. 
When the fabrication of the caiss ns s 
completed, the dry d ck is flooded and the 

  . One by one, the caissons  are 
floated and warped to the mooring location. 
After being prepared for immersion they will be 
Fig. 2 
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fig 27. MOSE Gates. 
Under normal tidal conditions, the gates are completely invisible, full of 
water, rest on the seabed and provide no impediment to the majority 
of craft passing over. When a high tide is forecast, they are emptied 
of water by introducing compressed air and rise up until they emerge, 
creating a barrier which temporarily isolates the sea from the lagoon. 
protection - the MOSE project example
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Portsmouth is ... a small flat island, with few bikes and cars 
everywhere, 
It has serious congestion on arterial road feeder routes, poor 
rail service and limited water transport.
For Portsmouth to develop sustainable resilience - national, 
regional and local connectivity is an issue for moving towards a 
low carbon future.
Significantly more people need to give up using their cars.
BRISTOL 
1,006k ma
CARDIFF
1,097k ma
SOUTHAMPTON
PORTSMOUTH
1,547k ma
BOURNEMOUTH/
POOLE
464k
SALISBURY
44k
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89k
GLOUCESTER
125k
WINCHESTER
45k
CHELTENHAM
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CHIPPENHAM
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TROWBRIDGE
33k
RYDE
24k
NEWPORT
25k
A
YEOVIL
45k
TAUNTON
65k
EXETER
124k
WEYMOUTH
52k
DORCHESTER
19k
B
fig. 5 Urban populations 2011 (thousands with ma denoting metropolitan areas).
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Indicative urban populations
Area A       3,283,425
Area B       2,858,682 
Total area A + B    6,142,107 
London    13,879,757 ma.
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48k
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HAYWARDS HEATH
23k
BURGESS HILL
31k
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17k
HAILSHAM
20k
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PETERSFIELD
15k
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This paper envisages regeneration across an arc of 
southern England where the capacity and pressure on 
London is relieved through growth across the existing 
urban centres of the wider region (fig.3). The ring 
comprises the southern urban settlements and those 
arcing to the north through Bristol extending towards 
Birmingham in the north (fig.5 Areas A +B). 
The proposal investigates opportunities for 
Portsmouth and the Solent region working in 
conjunction with other regional interests, to 
contribute towards developing a long term national 
rail infrastructure strategy across this region to 
contribute towards enhancing regional opportunities.  
Regional economic distributions across the UK are 
reflecting significant imbalances.  London has grown 
significantly, and in national GDP it has become 
economically predominant. It is diverging further 
from cities such as Portsmouth and Southampton, 
many of the smaller south coast towns such as 
Hastings, Shoreham, Havant, or locations such as 
the Isle of Wight.  In these locations growth has been 
constrained and is lagging. 
Increasingly, in terms of economic growth, education 
and health, London no longer a balanced model for 
comparison.. 
3 The planning context
south east England accounts for 15% UK GVA 
(2015) xcl. London, 
with an urbanised population of just under half 
the London metropolitan area
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2014-15 Quarter 4 Results
Passenger Journeys by sector – chart 
Great Britain data 2002-03 Q1 to 2014-15 Q4
 As seen with 
passenger kilometres, 
franchised passenger 
journeys have seen 
steady growth over 
the past few years. 
Station improvements, 
regeneration of areas, 
additional train 
services with revised 
timetables, attractive 
offers and deals 
facilitating cheaper 
travel, and the general 
upturn in the economy 
have all contributed to 
the increasing number 
of passenger journeys 
over the years. 
 In 2014-15 Q4, franchised passenger journeys reached a record 422.7 million, a 3.7%
increase on the same quarter in 2013-14. This quarter saw the highest franchised 
passenger journeys made on Season tickets since the beginning of the time series,
totaling 197.9 million journeys. Season ticket journeys accounted for 46.8% of the total 
franchised passenger journeys this quarter. Although passenger journeys on the Ordinary 
Off-Peak tickets had the largest share of total Ordinary ticket journeys, journeys made on 
Ordinary Advance tickets saw the highest growth of 9.9% compared to 2013-14 Q4, 
recording a total of 14.8 million journeys. This was the highest total since the beginning of 
the time series and the growth in these ticket types may be attributed to the promotional 
activities by train operating companies with their attractive offers for cheaper travel.
 The franchised London and South East sector recorded 297.4 million passenger journeys 
in 2014-15 Q4, up by 2.8% on 2013-14 Q4 and the highest total recorded in any Q4 since 
the beginning of the time series. With shorter commuter distances and stops at a greater
number of stations, trains operating in this sector recorded the highest share of the total 
Office of Rail and Road  4 June 2015
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Passenger journeys have seen steady 
growth over the past few years. In 
2015, they reached a record 422.7 
million, a 3.7% increase on the previous 
period. 
Fig. 7. UK Passenger journeys by sector. UK 2002-03 Q1 to 2014-15 Q4
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Modal Comparisons
Further information and detail d statistical tables: Modal Comparisons statistics
Passenger Transport and Labour Force Survey
John Cummings
020 7944 3097
national.travelsurvey@dft.gsi.gov.uk
Overseas Travel
Olivia Christophersen
020 7944 4276
aviation.stats@dft.gsi.gov.uk
Further data are available, including:
 ► Travel to work by region of residence/workplace and method of travel: TSGB0108-12 
 ► Overseas travel - visits to and from the UK: TSGB0113-15
 ► Passenger casualty rates by mode of travel: TSGB0107
Fig. 6. UK travel to work mode share 2014. 
There are over 28 m cars in the UK today
12fig. 14. Passenger loads on high-peak Main Line long distance services (2013-14) 
source: South West trains automated passenger count data.
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Conditional output 
reference
Description Assessment of capacity required
CO3 To provide sufficient capacity for passengers travelling into central London during 
peak hours, taking into account anticipated growth over the period to 2043 – Main 
Line long distance services
An additional 156 vehicles in the 
high-peak hour
CO6 Consistent with the longer term strategy identified to meet CO3, to provide 
sufficient capacity for passengers travelling into central London during peak hours, 
taking into account anticipated growth to the end of Control Period 6 (2024) – Main 
Line long distance services
An additional 72 vehicles in the 
high-peak hour
Figure 4.3 Passenger loads on high-peak Main Line long distance services (2013/14) (source: South West Trains Automated Passenger Count data)
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Proposals:
Promote and support capacity building and 
speed improvements including new track, 
extending from central London out to Surbiton. 
• Overhead AC electrification on all routes
• Utilisation of maximum carriage numbers.
• Upgrading stations where necessary for 
longer trains to increase passenger capacity.  
To improve distributive capacity upon entering 
London, as part of the Crossrail 2 programme, it is 
proposed that:
• Support the extension of Crossrail 2 to 
Surbiton with new track under ground to 
permit new track above ground and increase 
capacity.
• Clapham Junction station be rebuilt to 
increase passenger, station and track capacity.
• London overground be provided with grade 
seperation, tunnel access or overpassing, 
to allow direct through route connection to 
the new Clapham Station hub, allowing high 
capacity rail services direct through running, 
and releasing capacity at Clapham.
• The new Northern line from Nine Elms be 
extended through to Clapham junction. 
This line which should have a capacity and 
frequency upgrade to give performance 
equivalent to the Victoria line, at least.
Most travel and goods are now transported into Portsmouth 
by car, with the exception of transport on the cross channel 
ferries.
The land supply is short yet there is not an otherwise effective 
rail or water transportation strategy.
This Since the mid-1990s, there has been sustained growth 
in rail passenger demand, at a rate far in excess of any other 
mode of transport. 
Demand is soaring: over the 10 years to 2013, rail passenger 
journeys in Great Britain have increased by 57%.
By 2043 further growth of 40% is anticipated for the London 
and southern services.
Yet, even before growth is considered, approximately 20% 
additional capacity is required in the south east to deal with 
existing over crowding on rail services.
As a minimum, 60% additional capacity is required by 2043.
Portsmouth rail capacity issues
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Trains currently only capture 9% of the UK travel to work mode 
share, cars are used 68% of the time. 
Excluding air, an additional 60% rail capacity might diminish car use 
by only 4-6% while raising the rail mode share to 13% - 15%.
Trains to Portsmouth are now slower than typically they were in the 
Victorian period.
The fastest trains to:
 Southampton 40mins (40.7kph)
Brighton 1hr 15mins (54.3 kph)
London 1hr 28min s (69 kph)
London to Bristol however takes 1hr 39min (116 kph)
Portsmouth rail times and speeds
Fig. 10 Current best rail travel times and speeds from Portsmouth and London to the given destinations  
(speed average on point to point distance)
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50 kph
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2:05 hr
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There is a pressing need for more ambitious mixed 
mode sustainable transport policies that include 
public transport, support for cycling provision 
and, in the Solent region, better rail and water 
based strategies.
particular, is consistently amongst the most carbon 
efficient mass transport modes. Rail can save over 
90% per passenger mile of CO2 emissions relative to 
planes8. 
There is a pressing need for more ambitious mixed 
mode sustainable transport policies that include 
public transport, support for cycling provision nd, 
in the Solent region, better rail and water based 
strategies. 
Intercity level
Prioritising better connections to London is urgently 
required, and a number of proposals are presented to 
improve speeds, capacity and increase access. 
There is also a long term strategic need along the 
south coast to gain access to wider markets to 
sustain employment independently of London. This 
requires that early consideration be given to also 
improving rail transport to other destinations.
Regional level
Efficient and effective regional and suburban public 
rail services are a necess ry component of a 
successful integrated public transport network, and 
are no less important than intercity connectivity. 
In the Solent region the travel times by public 
transport to locations in relative proximity are 
currently unacceptable (fig.10 and Appendix A, B & C).
In the 1960’s the rail network was reduced following 
the Beeching reports (1963-65).  Subsequently the 
regional population has increased with both road and 
rail capacity now exceeded.  In cases, were there is 
perceived value in doing so, this report explores the 
reuse of the existent infrastructure of former rail lines, 
as a method of increasing capacity in the medium 
term.
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fig. 31. Rail travel from Portsmouth 
Southsea relative to car travel: ranged 
by distance from Portsmouth
 distance, times and speed.  
40
B. Rail journey times relative to car from Portsmouth
Journey times by car and rail from Portsmouth 
highlight the regional issues to be addressed 
for a sustainable and low carbon economy.
Only two UK cities, London and Edinburgh, are more 
rapidly accessible by train than by car. 3 hr 18min by 
train to Ashford is more than 1hr longer than it now 
takes to go from London to Paris, or c. 1hr 30min 
longer than the journey from London to Brussels. 
The discrepancies between road and rail travel 
times to northern cities such as Birmingham and 
Manchester evidence especially poor rail connectivity. 
This is a huge constraint on access to 
European and northern markets and the 
future development of the Solent region.
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using historic infrastructure to build capacity
Many local and regional railways were closed, or lines were severed 
in the early 1970’s. Most of this infrastructure remains.
Today they provide a resource and opportunity to sustainably 
increase capacity, reduce journey times, improve regional access 
and the economy.
2 proposals for re-using old railway lines are illustrated.
The Meon Valley railway
Infrastructure removed, in 
parts, north of West Meon.
fig. 26. The Meon Valley Solent railway to Alton. Key p. 21 
fig. 27. LSWR shield 
Waterloo station
34
Rail distance 
Meon Valley railway       35.4 km
Alresford  to Woking      38.5 km
Track type
2 track ,W8 gauge line Southampton to Basingstoke
2 track, W6 gauge track from Alton to Farnborough
single track historic railway ‘The Watercress 
line’ from Alton to Alresford.
Current line speed designations 
80 -105 mph (130- 170kph) Farnborough 
to Winchester via Oakley
40-75mph (65 - 120kph) Farnborough to Alton
Best journey time
Portsmouth Southsea London Victoria 
via Eastleigh 2 hr 17 m
the Meon Valley railway
Proposal
Option 2
Alresford to Kings Worthy line link 
cut under Beeching 
Proposed for reinstatement to increase 
south west capacity and hinterland.
Proposal 
Option 1
Alternative high speed 
line connection
Alresford to Eastleigh.
Bottleneck 
Aldershot Farnham tight curves
reduce speeds.
Area for realignment.
fig. 21. Capacity building - Southampton London direct. Key p.21 
fig. 22. Option 1 and 2 - Southampton London direct 
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Current rail distance 
Eastleigh to Woking          79.2 km
Alresford  to Woking      44.3 km
Kings Worthy to Alresford (Option 2 Beeching Cut) 10.8 km
Track type
2 track ,W8 gauge line Southampton to Basingstoke
2 track, W6 gauge track from Alton to Farnborough
single track historic railway ‘The Watercress line’ from Alton to Alresford.
Current line speed designations 
80 -105 mph (130- 170kph) Farnborough to Winchester via Oakley
40-75mph (65 - 120kph) Farnborough to Alton
Best journey time
Portsmouth Southsea London Victoria via Eastleigh 2 hr 17 m
the Watercress Line
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fig. 29. Composite mapping of detailed proposals with key rail lines 
HSSE
HSSE
HS2
fig. 28. 
36
HSSE
HS1
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South and south west connectivity
The composite map (fig. 28) shows all report route 
proposals described in this report in geographic 
context along with other key regional rail lines. (ref 
also fig.3)  
Critical for the distribution of freight from 
Southampton docks is the route known as the electric 
spine running north from Southampton through 
Reading.
Route Key
Existing railways
Proposed main line routes
New and existing high speed lines 
Crossrail (London only)
A composited mapping of mainline proposals relating to the Solent 
This includes a proposal for High speed south England (HSSE) a 
new high speed rail line connection direct in o he Eurotunnel.
This shows how a refocus towards the regional economy of the 
south and south west can better sustain regional settlements, 
improve capacity reduce, journey times, improve regional access 
and the economy.
Rail serving Venice travels at 240-260 kph
high speed south England
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fig. 3.  Proposed primary rail network
Red - High speed rail network >270 kph, Yellow - 200-230 kph network
4
“Transport investment is proven to support economic 
activity within and between our cities.”
Andrew Carter, Centre for Cities
The illustrated rail proposals place Portsmouth and the wider Solent 
region within a regional plan based on community hubs; 
having better access to the UK north and Europe; 
and without need of journey diversions and transfer through London, 
where there is diminishing rail cost and capacity viability
fig. 2 Options considered for the UK future, global hub, city hubs or communities, 
3
INFRASTRUCTURE / CONNECTIVITY/ ACCESSIBILITY
NETWORKING / CAPACITY /SPEED
PUBLIC TRANSPORT MODERNISATION
How the City of Portsmouth working with cities in the south of England 
has an opportunity to develop a future transportation strategy with 
government to improve connectivity, sustainability and economic benefit.
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“Transport investment is proven to support economic 
activity within and between our cities.”
Andrew Carter, Centre for Cities
a community hub plan
© Walter Menteth architects
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sub region and local light rail
Southampton Brighton
Southampton Int.
ChichesterHavantCosham
Waterlooville
Paulsgrove
West WitteringHayling
Fratton
Gosport
Fareham
Woking
Portsmouth
1
1 12 3
4 4
proposed using eg. the Gosport rail,
Hayling Billy line, Chichester canal ,
and the central reservation of the M275 
with grade separation  below M27
proposed map - sub-region and local light rail
service integrated with opening up of waterways and water based transportation 
© Walter Menteth architects
but to allow water transportation  
- bascule not fixed bridges ... except for 
Rotherhithe Bridge London Reformat Architects
advances in urban light rail now allows new solutions.....
with new variable incline and mixed propulsion modes ... 
 eg the Innsbruck transit
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a high clearance catenary arch with variable incline light rail public transport. 
             .........  a light weight structure, small landing footprint and no tunnelling
                                                                        and more fun for a journey to work than the Brighton i360
Gosport has one of the highest indices of UK multiple deprivation
x 4 the peak ferry capacity 
                                  to clear the aircraft carriers
Walter Menteth  CCN Workshop April 2016
VISIONS FOR PORTSMOUTH, THE ISLAND CITY 4 - NEW CITY SETTLEMENTS
 
77085825
Fig.7  Langstone harbour Hydro City viewed from the south east
Hydro City 
GOSPORT
HAYLING ISLAND
PORTSMOUTH
LANGSTONE HARBOUR
EAST SOLENT
CREEK
PORTSMOUTH 
HARBOUR
FRATTON 
HUB
PORTSEA 
ISLAND
Appropriate flood defences and transport access 
might allow significant transformation. 
A new settlement is explored on the east within 
Langstone harbour.
view from the south west
view from the south east
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Portsmouth with eastern extension 
Going Dutch | FM+P | 2013-2014Land Districts
water management
separating
high wave energy primary fronts from 
low energy fronts 
an attack defend retreat strategy 
room for the water 
and re engaging with it
mixed water and land transportation
extending wet land habitats
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F3
F3
F3
F3
F3
F3
waterscape
landscape
transportation
building
Portsmouth existing
Portsmouth with eastern extension 
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Strategy
Our strategy releases 
resources for creating the 
necessary space on the mud 
flats within Langstone Harbour. 
Excavations spoil and dredge 
from development Zones A 
& D would be deployed for 
formations and grading in 
Zones B, C, & E mitigating the 
cost of importing fill.  
Land values are relatively low 
on Portsea islands compared 
to current values in adjacent 
areas of Hampshire. This has 
a beneficial impact wherever 
acquisition maybe necessary.
The transport strategy, 
which is anchored back 
into Portsmouth’s existing 
services and mainline station 
at Fratton, delivers excellent 
transport accessibility 
(anticipated at PTAL 4-6) 
allowing high central and 
urban development densities 
in the new town districts 
of Veldar Lake and Great 
Saltern. (Zone C ranges up to 
690 hr/h, Zone E range up to 
318 hr/h). The development 
would incorporate a 
comprehensive mix of 
dwelling types, ranging from 
single family housing, (across 
market ranges and with over 
10% allocated towards self 
build), a range of waterside 
apartments, along with 
elderly and sheltered housing 
and multiple occupancy 
residences (within the 
proposed academic quarter). 
This design and engineering 
lead vision is reliant upon 
securing the development 
potential within Langstone 
harbour. It benefits from 
being founded on existing 
precedents, and its delivery 
can be flexible.  
The financial vehicles for 
detailed implementation 
are contingent on a more 
detailed analysis. To achieve 
economic viability we would 
also refer to mechanisms 
for implementation which 
might include in partnership 
those developed by other 
competitors, along with all 
existing vehicles. 
 
The Hydro City would require 
a gross investment of c. £3.2 
billion to accommodate c. 
44,000 residents along with 
commercial, light industrial, 
leisure recreational and 
infrastructure facilities over 130 
hectares. 
HYDRO CITY
Zone B C E 
OTHERS m2 m2 m2
Retail 7920 2880 12960
Office 34560
60Education 57
HE & Research 99920
Culture 4000
Recreation 9950
Amenities 5760
Power Treatment Plant Ancil. 19500
Others & civic servicing 1000 2100 1820
Warehousing 450
Light Industrial 15000
Aqua culture (floating units) 53000
Fish Farm (floating units)
77370 49300 149910Total  GIA
17.6 60.0 52.7
276580
130.3
Total GIA Other 
TOTAL SITE AREA (ha)
SITE AREAS (ha)
HYDRO CITY
Zone B C E 
RESIDENTIAL No. of Units No. of 
Units
No. of 
Units
Houses 435 1119
Apartments & others 883 5530 3295
1318 6649 3295
11262
67111
Total Units O/A
Total Hab Rms
Total Nos Units by Zones
Development Response: Viability 2.2
Precedents
  
77085825
Fig 1  Ijburg, Netherlands
500m0m 1km
Fig 2 Portsmouth Hydro City - proposed figure plan 
Water Cities: Scale Comparisons
Ijburg 
Two man made islands 
completed in the River Ij 
will eventually house 40,000 
people over seven islands. 
Harbour Island consists of a 
variety of rectilinear streets 
with apartment blocks and 
smaller scale housing. A long 
boulevard connects the 
islands. Jetty Island consists 
of a mixture of terraced, 
detached, self build and 
floating housing. 
500 1k 2k
Fig 5
Venice, 
Italy
Fig 4
Amsterdam, 
Netherlands
Fig 3
Portsmouth,
44,000 RESIDENTS40,000 RESIDENTS
4.1
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Strategy
£50m is currently committed 
towards this ESCP programme. 
ESCP receives capital funding 
from the Environment Agency 
and is in the early stages of 
planning a programme of 
coastal defence across the 
region. They are anticipated 
to submit a bid to central 
Government 2014-2015 for 
capital funding to implement 
proposals.  ESCP notably does 
not yet include the contiguous 
water area of Chichester 
harbour. Their current cost 
estimate for coastal defences 
surrounding only Portsea island 
amounts to £80m. 
This proposition delivers 
shorter coastal defences by 
anticipating there integration  
within a wider strategic 
regional plan remit that adds 
value by embodying other 
pressing and future demands, 
rather than simply securing 
the status quo. Not only would 
Hydro City add land value, it 
would contribute to the wider 
regeneration of this south 
east area and deliver energy 
over the lifetime of the tidal 
barrages, offsetting costs. 
The Hydro City proposal is 
contingent on leveraging  
finance from the two 
programmed initiatives.  
Leveraging can deliver a 
wider vision through part ring 
combining public and 
private resources and adding 
significant national, regio al 
and local value.
Hydro City can be realised, 
if these commitments re 
deployed within a strategic 
framework which accounts 
for the wider imperatives 
that include the urban 
regeneration of Portsmouth 
the provision of new housing 
within the south east 
and improved transport 
infrastructure.
To implement Hydro City within 
Langstone Harbour little land 
acquisition would be require . 
The proposal extends and 
therefore increases the land 
supply with few incursions on 
existing property rights. This 
also delivers greater certainty 
to programming, reduci  
dependencies and risk.  
11,260 DWELLINGS
Projected occupancy
44,000 RESIDENTS
3.2 BILLION
Development Response: Viability 2.2
Langstone indicative - in numbers
Ijburg, Amsterdam, Netherlands 
scale comparison
Langstone, Portsmouth
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a fragmented centre - 
“a city without a heart is like a fish without ......? “
With the development of Gun Wharf Quays the 
centre of the city of Portsmouth has become 
fragmented and spread further across separate 
geographic areas. Visitors consequently have 
no sense of an identifiable city centre.
In the north east the civic functions and old 
commercial heart associated with Guildhall 
Square and leading through to Commercial Road 
has declined. To the south west lies the old 
historic port town which is now devoid of major 
commercial activity but remains a residential 
and tourist destination. The University is located 
across various sites to the north and the east.
These primary, locations are disconnected 
by an area of low value usage, offering poor 
connectivity between the parts. This central 
enclosed location is occupied by playing fields 
of the united services recreation ground and 
the sports grounds of HMS Tremeraire, with 
Ravelin Park located further to the south. 
This tri-polar city centre has a pivotal 
central area that is largely impenetrable.
The severance, lack of connectivity and poor 
cohesion between the established parts 
dissipates the city’s civic heart, diminishes 
cohesion, spatial comprehension and 
identity, constraining economic potential, 
growth and civic consolidation.  
In this proposal it is envisages that Portsmouth 
be provided with a connecting public realm, 
new functions and vibrant activity in the 
location of the current fields; and that the 
existing facilities there be relocated. 
This is a spatial design approach that offers 
an opportunity to stitch together the existing 
urban fabric, whilst allowing for long term 
sustainable growth and expansion. 
The proposal could provide the city with 
something it currently lacks which is an  
identifiable central heart. It releases new 
potential for expansion of educational, 
leisure, amenity, residential and commercial 
development within a high quality, clearly defined 
and benevolent high density public environment 
capable of contributing in the longer term to 
sustained growth in the wider urban context.
To understand the potential envisaged by 
this outline proposition, it is illustrated by 
established precedents and scaled diagrams.
 
central Portsmouth central Portsmouth
GUN WHARF QUAY
HISTORIC OLD TOWN
800m
enclosed sports pitches having 
no permeability & low usage
CIVIC TOWN
fig. 3. Portsmouth centre diagram showing the polarisation of its plan
the university campus is distributed largely to the east, with parts located to the north and south of the central area.
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showing the layout of existing physical components and interconnections.
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THE VISION 
Civic centre site 
- public realm
CIVIC VALUE / OPTIMISM / GROWTH
CITY IDENTITY / HEART
USE OPEN SPACE / MULTIFACETED
HOLISTIC / PARTNERING
The City of Portsmouth working jointly with the University, MOD, private 
interests and residents has the opportunity to develop a master-
plan capable of delivering comprehensive future civic benefit.
Portsmouth - The Island City papers 
by Walter Menteth 06/03/2016 R 5.b
© Walter Menteth Architects
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TOWNfig. 2. Aerial view of central Portsmouth showing key locations
fig. 1 Cover. Central Portsmouth aerial view
existing central Portsmouth
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The following pages illustrate by analogy a 
spatial proposition which enhances perceived 
opportunities, whilst delivering a framework 
that fulfills the strategic requirements 
identified by the University of Portsmouth. 
This spatial strategy is principled upon a 
place making strategy for delivering quality 
and sustainable public realm and a university 
integrated holistically within the city.
This example explores scalar comparisons 
between Portsmouth (fig. 5) with the central 
square of Krakow, Poland (fig. 6).  This 
is reputedly the biggest public square in 
Europe and contains a large orthogonal 
market hall located in it that provides a 
central focus of public activity. Various 
historic stages of the cities development 
have been linked together by the square. 
In fig. 7 Krakow central square has been 
graphically overlaid onto Portsmouth at the 
same scale. This illustrates how an urban 
transformation might be envisaged by focusing 
on the possible public realm benefits and 
opportunities of a well shaped environment.
By introducing into Portsmouth’s strategic 
master-planning a holistic and sustainable 
concept developed around place making, 
the capacity and possibilities become more 
clearly apparent for linking the existing 
centres, regenerating the city, defining its 
heart and civic distinction, and delivering 
future growth and opportunity.
a masterplan proposal a masterplan proposal
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fig. 7. Central Portsmouth re-envisaged 
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fig. 6. Krakow city centre 
Image at same scale as fig. 5.
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The figure ground map below shows the new 
and existing buildings in central Portsmouth to 
scale, indicating the street patterns generated 
by the forms of the proposed urban blocks.  
In this instance new urban blocks are shown 
configured with internal courtyards, indicating 
approximate layouts providing daylight, 
ventilation and servicing opportunities.
To improve the city’s flood resilience the 
ground surface of the central square would 
be raised at least 2m above existing sea 
level and ramped on its the approaches.
The resulting plan diagram of pedestrian and 
cycle circulation below shows how increasing 
connectivity can bring about beneficial impacts; 
coalescing the patterns of movement within 
the city centre into a coherent form that relates 
particularly well to existing street patterns.
A number of new connections outside the core 
central area are proposed (keyed & yellow). 
It is considered these would be secured by 
embedding them in the long term strategic 
plan or acquired through planning gain.
1 & 2 New pedestrian & cycle tunnels through the rail 
embankment to Sun street, and to Dennis Sciama building, 
the back of Burnaby terrace and onto Richmond terrace
3. Adjacent to the rail embankment Park Road is 
continued east to pass through the existing unused 
rail tunnel (located to the north west and rear of Park 
Building), The route continues through Victoria Park 
to Stanhope Road, to connect with commercial Road. 
En route the access stairs to the former pedestrian 
bridge over Anglesea Road are removed.  
4. From this route (3) to the south and adjacent 
to the railway embankment a connection behind 
Park Building links to the Cenotaph and on 
towards the station and Guild Hall Square.
5. Access from Wiltshire Street in the west to Waterloo 
Street in the east be improved with connection through  
between Earlsdown Street to St James’s Street secured.
6. Access between Hampshire Terrace and 
Cambridge Road through Ravelin Park
7. Penny Street to Museum Road increases old town 
connectivity. Although this route passes through 
the grounds of Portsmouth Grammar school, the 
potential for opening this might be addressed by 
compensatory benefits or land swap arrangements. 
connectivity detailfigure ground detail
fig. 21. Key to proposed plot areas and phasing
1 2 3
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fig. 22. Proposed pedestrian and cycle connectivity
The loss of existing recreational amenities 
could be addressed by providing these, in part, 
within a multi story building. This might occupy 
the centre of the square in the manner of 
Krakow’s’ market hall within its main square. 
Such a building would have the appropriate 
load and span characteristics, with facility 
for the dedicated rehousing of the existing 
open space amenities provided for by HMS 
Tremeraire, the United Services playing 
fields and the University Sports centre.  
The Sendai Mediatheque, Sendai, Japan 
by the architect Toyo Ito, or the Rotterdam 
Market Hall by MVRDV architects can 
be regarded as successful exemplars of 
recent large civic buildings having a similar 
civic programme, scale and ambition.
Supplementary facilities might be developed 
beneath the ground level public plane.  This is 
a common and frequently adopted approach 
within new urban development.  In this way the
ground plane of the central square might 
also be raised 2m or higher above sea level 
to improve flood resilience.  Consolidating 
the university staff parking provision 
underground within this new development 
is an example that, on its own would also 
release a number of further sites across 
the city centre for expansion, development 
or sale, allowing further enhancement of 
the urban environment and a step towards 
a more sustainable transport strategy. 
Recreational facilities not suitable for 
housing in the central amenity building, 
underground or elsewhere within the new 
development might be relocated off site 
away from the towns centre. Such locations 
might include The UoP Langstone site, Canoe 
Lake, Southsea common, or for the MOD 
in particular Hornsea Island or Gosport.  
This proposition releases prime land in the 
centre of Portsmouth for repairing, regenerating 
and consolidating the city,  providing a heart, 
and allowing future growth and expansion.
Portsmouth university, MOD and 
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The loss of existing recreational amenities 
could be addressed by providing these, in part, 
within a multi story building. This might occupy 
the centre of the square in the manner of 
Krakow’s’ market hall within its main square. 
Such a building would have the appropriate 
load and span characteristics, with facility 
for the dedicated rehousing of the existing 
open space amenities provided for by HMS 
Tremeraire, the United Services playing 
fields and the University Sports centre.  
The Sendai Mediatheque, Sendai, Japan 
by the architect Toyo Ito, or the Rotterdam 
Market Hall by MVRDV architects can 
be regarded as successful exemplars of 
recent large civic buildings having a similar 
civic programme, scale and ambition.
Supplementary facilities might be developed 
beneath the ground level public plane.  This is 
a common and frequently adopted approach 
within new urban development.  In this way the
ground plane of the central square might 
also be raised 2m or higher above sea level 
to improve flood resilience.  Consolidating 
the university staff parking provision 
underground within this new development 
is an example that, on its own would also 
release a number of further sites across 
the city centre for expansion, development 
or sale, allowing further enhancement of 
the urban environment a d a step towards 
a more sustainable transport strategy. 
Recreational facilities not suitable for 
housing in the central amenity building, 
underground or elsewhere within the new 
development might be relocated off site 
away from the towns centre. Such locations 
might include The UoP Langstone site, Canoe 
Lake, Southsea common, or for the MOD 
in particular Hornsea Island or Gosport.  
This proposition releases prime land in the 
centre of Portsmouth for repairing, regenerating 
and consolidating the city,  providing a heart, 
and allowing future growth and expansion.
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delivering 
a flood cistern and sump, 
and high ground above providing 
a large central urban flood refuge
a programme that provides
new public realm with 
a town square 
on raised ground 
and an amenity building
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A Portsmouth regional coastal resilience strategy. 
A Portsmouth and Solent region mainline rail connectivity strategy
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